In vitro synthesis of West Nile virus proteins indicates that the amino-terminal segment of the NS3 protein contains the active centre of the protease which cleaves the viral polyprotein after multiple basic amino acids.
A virus-encoded protease that cleaves after multiple basic amino acid residues has been implicated in the processing of the flavivirus polyprotein. Recently, a computer search of amino acid residues which might form the active site of a protease led to the suggestion that the amino-terminal segment of the NS3 protein represents a serine protease. To examine this possibility we constructed an mRNA which encodes a polyprotein with an amino-terminal signal sequence derived from the influenza virus haemagglutinin, followed by a segment of the West Nile flavivirus polyprotein which includes the non-structural (NS) proteins NS2A, NS2B and the amino-terminal part of the NS3 protein. This polyprotein contains two sequences, located at the termini of the NS2B protein, which are cleaved by the viral protease that cleaves after multiple basic residues in the authentic polyprotein. The proteins that are generated by this mRNA during in vitro translation in the presence of rough endoplasmic reticulum membranes indicate that these two proteolytic cleavages occur in vitro. In vitro translation of polyproteins shortened at the carboxy terminus shows that a polyprotein which does not contain the complete set of proposed catalytic residues present in the NS3 protein segment accumulates as a membrane-associated molecule without proteolytic processing. Similarly, substitution of residue histidine 51 of the NS3 polyprotein segment, which is predicted to be part of the protease catalytic centre, with an alanine residue, blocks the processing of the polyprotein in vitro.